Ventricular performance was assessed before and after angiocardiography in 22 patients with normal left ventricle, mitral stenosis, aortic stenosis, and myocardial disease. The increased circulating blood volume known to occur after angiocardiography is a determinant of the increased ventricular pre-load. The after-load is unchanged. Patients with normal left ventricle and some patients with valve stenosis responded by an increase in the work performed and some had only a minimal or no increase. A group of patients with serious heart disease performed less work. If the ventricular response can be considered on the basis of the Frank-Starling principle, then the abnormal response of such patients is due to an altered length-tension relationship.
I NJECTION of large amounts of contrast medium into the circulation for diagnostic angiocardiography has been shown to cause transient increase in cardiac output' (18 to 94%), plasma osmolality2 (9%), and circulating blood volumel-3 (10%). Previously these circulation changes have been utilized to further the evaluation of valvular heart disease. 4 This study describes the ventricular performance in patients who have normal left ventricle, stenotic lesions of mitral or aortic valves, or myocardial disease in association with postangiocardiographic circulatory changes. It demonstrates Starling's law5 of the heart as applied to intact man, since the effects are essentially the response to a transient increase in circulating blood volume.
Methods
Twenty-two patients were studied: group 1, eight patients with essentially normal left ventricle; group 2, seven patients with dominant mitral stenosis; group 3, three patients with congeniital aortic valve stenosis; and group 4, four patients with myocardial disease of unknown etiology.
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Congenital aortic valve stenosis Cardiac catheterization including angiocardiography was carried out for diagnostic purposes. With an NIH cardiac catheter in the left ventricle and an indwelling needle in the femoral artery and using Statham strain gauges (P23D series), simultaneous left ventricular and femoral artery pressures were recorded on photographic paper by a galvanometer*-oscillograph assembly using a Visicorder (model 1012t). A damping filter is incorporated and the uniform frequency response of the system exceeds 12 cps.
Cardiac output (CO) was determined by the indicator-dilution technique according to the method of Hamilton and associates.6 Indocyanine greent was injected into the left ventricle, the sampling site being the femoral artery. The systems employed and the technique used have been described elsewhere.7 The dye curves in patients with associated mild mitral regurgitation had a normal contour. The contour of the postangiographic dye curve was not significantly altered, which suggested that the degree of mitral regurgitation probably was not increased after angiocardiography in these patients. In the presence of significant mitral regurgitation with distortion of the disappearance slope, cardiac output Figure 1 shows the changes in LVSW/m2 to changes in LVEDP in all patients. In all patients in group 1 postangiographic increases in LVEDP (mean + 5.7, range + 2 to + 10) are accompanied by increases in LVSW (mean +20.9, range +6.0 to +43.6). Four patients in group 2 (cases 9 to 12) and one in group 3 (case 17) showed a similar response (LVEDP increase: mean +2, range -3 to + 10; LVSW increase: mean + 16.1, range + 6.8 to + 35.2).
One patient in group 2 (case 13), two in group 3 (cases 16 and 18), and one in group 4 (case 21) had minimal or no increase in LVSW (mean + 1.0, range -0. 4 After angiocardiography, when our observations were made, the increased ventricular end-diastolic pressure generally was not accompanied by any significant change in systemic arterial diastolic pressure ( fig. 3) , particularly in those patients who did less stroke work. In aortic valve stenosis the afterload is obviously fixed at the level of the obstruction. Thus, a different after-load is not the cause of the altered ventricular performance subsequent to angiocardiography or of the different response in ventricular performance between persons with a normal left ventricle and some of the patients with heart disease. The direct effects of angiocardiographic contrast medium and of the circulatory changes associated with its injection on the ventricular force-velocity curve and ventricular contractility are unknown. Angiocardiographic contrast medium causes an initial tachycardia and hypotension.1 Both tachycardia (increasing frequency of contraction) 1 and hypotension (via reflexes ) 13, 14 can be expected to increase the velocity of muscular shortening. Anesthetic agents generally act as depressants of myocardial function, and although in this study they were utilized in the smallest quantity possible, their exact role is impossible to assess. Friesinger and associates15 have shown in dogs that (1) Circulation, Volume XXXV, January 1967 is also decreased transiently and then increased considerably. The electrocardiogram showed changes in the T wave but changes, although less marked and more transient, could also be produced by injection of an isotonic solution. Furthermore, contrast medium injected directly into the coronary arteries did not produce changes similar to those occurring with injection into chambers of the left side of the heart. (2) Exclusion of the coronary vessels from the injected contrast medium did not modify the effects of injections of contrast medium into the left side of the heart. The studies of Friesinger and associates'5 suggest that any direct depressant effect of contrast medium on the myocardium, if present, may be small at least in the normal ventricle.
Since the conditions of study were similar for all patients, the different responses to angiocardiographic contrast medium of patients with normal left ventricles and of some patients with heart disease probably were due to an altered force-velocity-length16 relationship of the abnormal hearts. Sonnenblick and associates'7 showed that heart muscles of patients with serious organic heart disease develop lower values of peak tension at the apex of the length-active tension curve. Moreover, they believed that these muscles were operating near the peak of the length-active tension curve. Any further increase in muscle length on this part of the length-active tension curve would produce a precipitous rise in resting tension while active tension would decline. All patients with an abnormal response to the injection of angiocardiographic contrast medium had serious organic heart disease. If the ventricles of these patients were performing near the peak of the length-active tension curve, any further increase in initial length (such as that associated with the increase in blood volume subsequent to angiocardiography) would cause a fall in active tension and in the work performed.
Emerson on Writing That statement only is fit to be made public which you have come at in attempting to satisfy your own curiosity. The writer who takes his subject from his ear and not from his heart, should know that he has lost as much as he seems to have gained, and when the empty book has gathered all its praise, and half the people say, 'What poetry! what genius!' it still needs fuel to make fire. That only profits which is profitable. Life alone can impart life; and though we should burst we can only be valued as we make ourselves valuable. There is no luck in literary reputation. They who make up the final verdict upon every book are not the partial and noisy readers of the hour when it appears, but a court as of angels, a public not to be bribed, not to be entreated and not to be overawed, decides upon every man's title to fame. 
